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ABSTRACT : PROBLEM TO BE SOLVED: To improve resolution and a S/N of a reproduced signal and 
to obtain a stable binary output by using two stages of equalizer circuit and controlling gain 
by an envelope of a reproduced signal. 

SOLUTION: Reflected light of an optical disk 1 is converted into current and voltage by an 
optical current and voltage conversion circuit 5 through an optical head 3, and outputted. 
Next, an AGC circuit 6 receives an output signal, connparing voltage 17, and an output 
signal of an envelope detecting circuit from a first equalizer circuit 7, after amplitude 
variation of a low frequency component is made constant, the circuit 6 output it to the first 
' equalizer circuit 7. Then, after waveform equivalent is performed and gain is adjusted by a 
first attenuation circuit 1 1 , the signal is inputted to a second equalizer circuit 1 2, and 
waveform equivalent is performed again. After that, amplitude is gain-controlled by a 
second attenuation circuit, the signal is outputted from a binary circuit 10 as a digital 
signal. Thus, resolution and a S/N of a reproduced signal is improved and a stable binary 
output is obtained by performing waveform equivalent doubly. 

COPYRIGHT: (C)1997,JPO 



8 Copy 



BNSDOCID: <JP .4090631 97A_AJ_> 



(19) 02|i:H!|#^Jt (JP) 



<12) Ifl i|t 1^ ^ ^ (A) 



#W¥9- 63197 

(43)i>i8B ^^9¥(1997) 3 ^7B 



(51) Intel.' sasfjia^ ffp^mm^^ f i fi«fi**csiw 

GllB 20/10 3 2 1 7736 -5D GllB 20/10 3 2 IZ 

7/00 9464 -5D 7/00 T 

7/125 7/125 C 



^itmm m^m<DWc2 ol (^12 m) 



(2i)tbHs^ 


!|$BI¥7-214384 


(71)fflKA 


000005821 










(22)a}KB 


¥*K7^(1995)8H23B 










(72)|l|^# 


Mm m 






















(74) A 


ft* w:t (^i«) 



(54) i^m(o^mi 7.i7$smn^m 



(57) imm 

6 , T <y h ESS 1 K tet^r-zSESS 1 3mj^r- 

X b |D]g& 1 4 -C'fllBiiSiX^m 2 -f 3 7 ■tf"igg& 1 2 , T 

•V ^4.- mhii?^ 1 5 . 2 (ifbuiff^ 1 0 T^c^ i X 9 tm 

S L . n 5 ^ -f Hi?!^ 2aiS(t-& ^ h J; 0 . W^fl 



\ 



1 



ON 
I 



\ 



\ 



/ 



/ 



km 



i3 



\ 



\ 



1 

IK 




C3 


8£ 

s 








& 



BNSDOCtD: <JP_409063197A_J_> 



3 197 



I 1 ] lijS U - h t 'TtT-' ^ X ^ IZ U - ^f- 

*: tli St L , i- l?^l:■r S y H , m 

GCHS& t , 1uiaAGC iniSSi7)Hii7fi^'S:^JS|iJRRL . 

^'mst^h mil s it -s. m-^(^mmmi)^)mmmwj''^'> 

7^— h lnIS§ i: . lirieSS 1 c?) T y ^ I- HIESoai:^ ft 

3taraiStL. *^o^<7)KSt3\:^lf*-rSTt'^-y , fi 

AGClHlg&i: . mfie^l AGCiaS&oaJi^fi-f-ar 

^ T^^ti-^gC ^i^its^ -g. ^ 1 X r? ^ ^ ass h , MIS.^ 1 
xa 5 -raffs** ^.aiil$ix-S.fi^«^^lii|l^i7.)Jii^^ 

1 AG C iHlSgtC^ - H'N-y 7-ri>SI 1 X>">sa-71^ 

IS 2 Jt$$l:ffii:m 2<£lSx>'^a-r(cK-:3rsi?l2fi-^ 
if Jggpwaiijfi-^W^L^ (C^;}5-ti-T-lE(Cff.oSg 2 A G 

c mm h . mm 2 a c c m^co^iim^^^mmm 

liPrJa*a-r'g.ll2x:2 9 'f -rillffS.):. H>rlE^2X3i7 -f 

mtaig 2 (BcJ^c'jx y'^o-^-arl^til L T litriem 2 A G C 
UlSSi: 7 - Fv -•/ ^ -4--^ 2 X 7-^;aJII]SS 

^tc^m-t^. 2®(i:lilf&i: ^(1.1/-:: h ^mm-t^h^ 

[00013 
[0002] 



^S. iSimi^-hi^ WS^fe^Si: LTS/u(c5J}?tS 
ix. ra.5fe$iiTV»*, WT. iaiiDm^.L^*»%. //^.^ 

[ 0 0 0 3 3 H 5{i, mM^M^l— h 'Tt-r ^ X 

[ 0 0 0 4 ] H 5 (Cto I . ] (±7^7-' X , 2 f 
>' 1-' 4-^ - , 3 ti-Tt'^ -y F -C'#) ') , o-)^-^ >y F 3 (.± 
IH^c'.) U - -9-'- , U > -X . T 7 jL X— 5^ ^t; J; ':) isbS: 
$ iLh 4 (iTt'^. -y F 3 cT-ju— Hf-gEiJjinigg , 5 j±^* 
ilS^ffiSSMUlSS . 6 (± A II T O - G A I N - G O N T R 
O L mi ( WT A G C iHjgS ) . 7 (±(Stsi4^FiSl£lf&S S.?/ 
7-X Mgff§9 ^-''^ffiBJt^iX^ -f n 5 ^ ■ril]ff&. 1 Oii 
2fift[Hl8S, 1 6tix>"<^o-7't^:a3[HlSS-C'*,^., 

[0005] l:y.±£7) J; ^ tfi|B)c§il.:r^t«.*i7.).-it7-' ^ ^' 
laiiiS^^SiOt&f^tCOl ^TiiJBJt-S . 

[ 0 0 0 6 ] 3^7-' < X 1 (± 7. h- >' F /I't - ^' 2 j; 0 
Hte^^tS.. fi-^ll*i^l;3te'\ y FSJiDC^TtLTJi 
•9 . T^x ^ 7. 7 1 ±t;m^L ;t:i^.7wif y Fi7jKgt3E{i:- 
y I ' 3 ^ 31 o T :7tm??iimJES:J^0SS 5 C ffi tl S f L 

wmmkw&^Mmz^\% a g ciuffs e 

HiUlffg 1 6 f)ai:>3fi-^ t it$Mff 1 7 i: J: 0 , -ccoiB 
'f-^IIlg&7i;tli.t)^-5... 

[0007] A G c mi 6 i^.)ai:^fi-^{4'f n ^ 

7'-XMD]ffS9tcJ: ^ 'iiioix. iRfeS?FiS[Hlff-§8<7.)jglSfJil 
■feljj 1 7'-.7. F [ggS 9 i'^JtlilaAiTi^Tg*^ Si'LT V , 
3 5-f-rigSS7i7)ail3{42fa'fL[IlS81 OT'T-'-f 

7 -riHlSS 7 coaJ:t (i-f-«4x >"< u—v'^^mk 1 6 1 

-?-<7.)x xq— 7°*>' A G c mi 6 tcaij) $ ^s. o 
[ 0 0 0 s ] , t^%oym^^^^> -^V^iv^xw^t 
m^\zi6v^X. ( a 1 ) \iM^m^<TyWmW&s^ 

0 . y •< t:*!'^ < * ix , $ ^3 1 i>*n<^)T -f 7. 7 <7>fi 

h . ( a 2 ) {iS4fi-tiOJSIM5£>^/IRV »*^^)Pll#t*5 
{t4,AGC[H]SS6tf'.)i±JtljSff5T'*.&.. ( a 3 ) tiS^fi 

illtJiSfl:^T^) 0 , A G CElff^ 6 OtU:?] ( a 2 ) J: 0 

[0009] ( a 4 ) (4S^(i-^i7:))t|JjSHj//(ftV 
t?D#{Cfc(t h 7"- .7. F mi 9 iOttl I'lT'.t) 0 . m^m^Oy 



BNSDOCID: <JP_409063197A_J_> 



■ti: .t i> t A G C 0F^6 (cA.tJ . 
[ 0 0 1 0 ] A Ct C EISS 6 {ii-Lf51:ff 1 7 .h X Q - 
Tl»:ttJ[HlS§ 1 6 (C J; 0 - ( a 4 ) (C^-^ffi:t)(i-t'2: ( a 

niJC^-^ J; Ti rJ > I- a— /L ^ ... ( a 7 ) 

f )l§*!fefJt//tet ^m^A G C ESS 6 <7mM:lC X 0 +^^^' 
[ 0 0 1 1 ] 116 (c*3i >T. ( b 1 ) {J:|?^®-^(7)JlliS 

gR7i-//fcs... ( b 2 ) im^m^i^ymmwm^'^m'^i^ 
mmizt5itf7^AGcmue(7.)it,:ni&m'chi>. ( b 3 ) 

ii:H^fi-^(7.)ji|}S?|iC/)''ft V ^^^c^mmiz is (t ffii^FiS 
II!lfSS£7)ti!l»T'#, 0 - ( b 2 ) (C5n-rtiJ:*3ft¥cJ; 0 S/ 
Ni:t*^"f6]±LT>'>&<. 

[0012] ( b 4 > im±m^<7:>mmum^^i%'^c7) 
mmiztsi^h r-x hm^9 i^^mijTh o . w^fi^^o 

mmiti^^^^. ( b 3 ) (c*t-ai:t)fS-^J: 0 -^•i'JlS 
mffi±^ < ^'.T i >-i>. ( b 5 ) {illifi-§-i73ig^SijAJ 

tS-^JBTh 0 - ( b 4 ) {C^-rai+)li^i7)iil^B!c.:J]^0 

m t ■'^s^a^-s&ti*^ aj $ i-t^r I. > . ( b 6 ) i^tmms. 1 7 
ffiisfiSr— jE{cj?i*6-cfc D . ( b 5 ) tc^F-ruiiifi-^t 

[0013] AGClHlSSbtiJrtlSIEffil 7 >:X>^o- 
ynit,mS^ 1 6 tlJ: D . ( b 4 ) t;^-rait)ffi-^2: ( b 

i'JMifStC^ >' h- a—iU^hfjK ( b 5 ) l:iK-rtii:ftfS-f- 

.?g<C^^. ( b 7 ) ti 

3 ^ ^ -^rm^ 7 c^MtitiiiSMTh 0 . ( b 4 ) 
(c^-f-tt5:t)fi-f-> isi^cct-'. -c t^-i. . < b 8 ) {i 2 (ii(L 
laffSl OcOtll,-tj}g?{5T-|)D . W±fl^i^)J^jSm//lSi >^ 

[0014] 

[.^Bfl*><l?i^LJ:';t^.S.i^M] L.*-L^;^)>/b, M^l^o 
7 -f -If" igifS>^)' 1 K L. A^=5r < . *'Ol:jlSl:EEc'.)$iJRB^c7.)f > 



fz., 

[0015] ^t-Az. x>'^n-7'1^tUlHlff&//lWli$i!!:i« 
[0016] *f6Bfl(4, ±fei'.)J; 'j^-{iE.*c'.)Pni?i'2r«¥i^ 

.7. 9 mm±^m.^im-th c t ^ s w i: -t 

[0017] 

[ WM^mm-hfz^ya^mk \ ±tag e^^ jipJt-r /L-y^ 

(C*%BH(4 . $E3* l- - h -fm ^ >3t T < X 7 IZ V —^-± 
m^m^Uc:>\^tim^(^)W^z-^h^X~il{zW:>AG 

cuisst. iuieAGcisis§i7)aiiDfi-f-^^j?!2SijiML , 
-j^ff)^mm^ixfzm^<n^m<^>-^^tzii±u^m 
1 <7M 3 7-^ -miiF&i: , mum i ^.h r? ^-f -r 

HfiS*^ (to * :t) $ i L ft-vi7)1g^i^-iJ>£7)iiiSSir ^.^^5,. ^ 15 
ief&J^{<7)x>'<:c7— r$:^.tli LT HuiEAGC I11S^(C7 ^ 
- KAN y 9 1-^x>'<n-7l^.Ji5[H]f^i: , fJie^ 1 c^)^ 
r? 7 ■tl5|J#<7)iij,tlfi^WfiJf#^|li|S-r.SII 1 C7)T y r 
-'T— h [HllFS t , mfiam 1 tf'.JT y X b iHlff&iOthi tj ff-^ 

^±tz\t^m^m^-ttm2£f)^ a'y-i^m^t. 
m2ff)A^=yA ^mn<^^:hm^m\n^wmthm2 

cr)T y T-:?^- h HISS t . lulEH 2 <7)T -y "r^— h (oISS£7) 
[0018] ifc- *l&B3{±lEjMl- — h/Ziat^T^nT-'-f .X 

's y Hfc , fjie.^'^y ^'*"^<7>^t-^$r3t«^m^5J;tfm 
-7°tcso' mt^itm^mi^^^c»^^m^<r)^imz^i:> 

■t2:T-5Et 1 A G C HJS&h , HUtS.« 1 A G C igiFS 

(7i^m(^y—^±tzt.±±mimmiir7^>m i xn ^-f 01?^ 

a: LTfjian i a g c mmzy ^ - k y 9 -rhw. 1 x 
>-<n-7"i=^tH[iis#i: - miem 1X3 7-^ ^'lag&otii+j 
fi-f-f)iHi^m 2 j:ti5mE>;^ 2 ^sl^x> ALo_rt:ffi 

2 A G C igg& >: , mftem 2 A G C |sllF§i7.)ai.t) ft-f- 



BN StXC I D: < JP_409063 1 97A J_ > 



WM^9 - 6 3 197 



m2A GC mS&lz y ■< — <' "/ i-'&IS 2 x> 'sn— 7° 
[0019] 

iH]i?§ai.ti *rf#^. w b ^ wc-r -& ... 

[00 2 0] ifc. :^^mizto\,^xii. mnmm^n^ 

m^(7):i^y<^-yx'mm-t^ztizx w±m^c) 

[002 1] 

[»£f?iii mr, ^wMc^mmmimmizm-:^v^xmm 

[ 0 0 2 2 ] lai {i- *.^Hflt:fctt-i.7tT^" ^ -7. ^'ia#*s 

[ 0 0 2 3 ] n 1 (ci3i , mst m—i'M^mmtzii 
m-n^^HLxmrn-t^t . ni^f^^^, 2ti^. 

fyKyL-^:-:?', Bti^t'^y H-C'^)^, C<7)^^ vK3 

7-<-9'll]ff«T'*^, 1 Kimii^T-yT-^—MU 

1 2(,iiSMiFmmi% 1 3 aVr-X I-[aiS§ 1 4 
i^li£$^-L-g.m2f)-^ a^-^-^EISSt-A^. 1 5ltm2T 
•vx^— MUSS. 1 6{i:a:Xn-7°t^t±ilHlK, 1 Oii 
2»tI5]SST*^. 

[ 0 0 2 4 ] ^fc. AG C 088 6 , ffiJ^riftlnlSSS , 7" 

1 6 {i-oi^ I c TiiRg^ n-c a 0 , f^mi^mwum 

[00 2 5] AGC[HlS&6(i, 7t«iISJ±S:mSP5i7)tti 

[00 26] liSl r}7^-^[HllF&7{i, AGCHIg&ec') 

[0 0 2 7] x>-^o-7l^tlllHlS§l 6{i:. ay 
>"^n-7°2r1^.JiJ L , AGC[gM6tC7 ^-hv^ v ^''T 



[0028] S 1 r v T^.-^— MllffS 1 l(i, ^2 0^ 
1151^^-2. ... 

[0029] IS2^ 2(4. .miT-/x-^« 

- h HISS 1 1 <?^\!&-nm^^^imm l . ij'-:)'c^)^mm 

[0 03 0] .^2Tv7^4>-MlIKl 5{i:. 112^=? 7 
-f -^^IHISS 1 2 C7)i±ii3(t-f-*: 2 ffiftlnlSg 1 0 f )7.i3 izm I 

[003 1 ] W±c7)J; 0 izm^^iitzifty' < X ^iSISfl 

[0032] ^7-' -{7.91 {4;7. \^iV=^—9 2 iZl ') 
[I|!|6$il&. m^M^n^zit^ y Y3liDC%^LXti 

0 . 3^7-' < i±{cm7\:L7->.-7t-X^.- v h<7.)mmit. 

ic^ ••/ 1' 3 ^ ji x^mkws^mm^ 5 {c ati $ n 

. ^msm^m.mMmz^\^ l t a^i^'g. . a g c s 
kiim.xm.smmn 5 cT^ajti ft-t *• x >''v d- r*^:ai 
ti]g& 1 6 oai:^fi^i: Jt!K«i± 1 7 (c J: D 't<^m^<^m 
'mm'^<^Mvm^^m^-mz l t ^ ^ 7 -^nggg 7 

[0033] AG cEiiFSb ioaii^fi^ti^ 1 3 7-^ -r 
.7. h HISS 9 x'i^Mt . mmwmn s ffymmmmt t ^ 

-X b mn 9 <7.im^^ti^'fib^i<b t'jtiX I >^ ... 
[0034] m 1^3 7-f ^m%7 crt)^MtW, 1 T v x 

V @ss 1 1 J; 0 <m<^M 2 ^ 3 7 -r iggg 1 2 f J 

Ai3lciiL.?t:M«Bt:fiH#iJgS$i-L^. T>/7^^— MUSS 

1 1 <^)\i!,1immt^ 2 -f n 7 -f -r@S§ 1 2 J; 0 SitiS 

im^im-^ttzii^'^^^m-h-r-^ i-hssi 4 
x'iiiyix . mmFmmn i 3 cr)mi\w^mtL t y- .7. h 0 

l?§ 1 4 <7.)if 1g]g*f^a6.^iB^ ^ixX V >.g> , 
[0 0 3 5] IS2-f =7 7-^-9-'Eii5l 2iObjl)ft-^(4M2 
T>y-r^>-h0SSl 5lzX*)<!rMcr>2mimm 0cr)A 

ni 5i7)ai^)ft#(i2(l(l:0SSl O-C'T-'-f i-'^/Wt-^i: 

[0036] t.tz^ A 37 -f ^fTO7<7.)ttl^)^t^tix>- 
<^-7t^^ti0l?&.l 6tcAi:)Six, ^«0miSB!c5i-<7.)flS 
* t^.tB t , •?-c7)x o - m^K G C 0S& 6 

[0037] mz^ ^mAmi^m2^Wi\^xwm 

-I. ... H 2 1 >T - ( c 1 ) \±M^m-^<ryW^Wfi'&s ^ 

*f ^£OPi«f (c*5tt^7tm?irmji^#.0ffs 5 is^^^ 
L , y ^ 7:*'^ < 4 - $ {z'jkm^f ^ X ? c7.)ii 
•h'fym%.ixm<^^%i'^x-^W}y'h^ < ^ o 1 1 > snTf 

-1.0 ( c 2 ) {iS^fi-^c7.)/HjSm/;'f&V >J^^£OS3D#ti*3 
(t.g, A G C 6 (^i^mW&'^^'f ( c 3 ) { iSili 



BNSDOCID: <JP_409063187A_J_> 



mW9 6 ? 1 <;)7 



iiiij-m^T^^i . ( c 2 ) ic^.-tmt>m^x o s/ nj-l 
■/j>ffti± L T t » -5. ... ( <:: 4 ) im±m-^-c'.ymmws& ^ 

^-s?.)titi#(c^3{tS 7'- .7. 1' HPS 9 C7.)tbii )Srt52r^r: L . W 

T I ^-s ... { c. 5 ) i,m^m'^c^)mmwi&^ > 

mz:^sb. ( c 4 ) tc^K-taitlft-^^^Mljf^StfiJiTffJf&i^ 

iiiiS-9i)*mai L -c t ... ( c 6 ) (iJt$Ji:s 1 1 (^m 
L . mm&'jti:m i < ^ 7 < +ri3f& 7 5'.)ai.t)ft-^i^.) 
-^tc7:)^5iisft*i**6-ct-3 ') . ( c 5 ) iz^-tumm^t 

1 1 (C A G C: IhJSS 6 {C 7 < - h-.' < >•/ ^' $ i t § „ 
[0038] A G C 6 lamMK 1 7 i: X >^a- 
7t^tt5 1 6 J: 0 ( c 4 ) IZ^s-tm Jim^ *r , ( c 

i'.)^iiii(c:5:'5. J: ') 3 >■ h n-A -f ( c 7 ) liMn^ 

mf&Wjm^ mmmw-'^^^mi^izKi: ->xv^h. < c 

a<7j|S 2^3^^ -if" ESS 1 2 i-M 5 :7 x U > i-- 1 iS 

( c 9 ) im^{m<^Mmk-f^is.v^w^c7)Wi^t,zio 

(t S fStiKiP?SlHlP& 1 3 i'.jai^tl iS^?^*^ L , 1^ 1 T •■/ 7^.^- 

- mhis^ 1 1 c:>\i^-n\mi 0 <-i7)ft-f-c7) s./n jrt//it]± 
LTt>i>. ( c 1 0) \,m^m'^o:>mmwi&^^m'kcr> 
7- -7. b iHig& 1 4 c7)ai:'iisfj^^^ L , ^±mn(fm-im. 

■fmv^m,v^^li ( c 9 ) t-^F-rai^ift-^tlsl^tz^S:--. 

Tv »4., ( c 1 1 ) \m±mn(^)mmw^v^^-^c7)T 

g& 1 0 5 7. U y >'(Cji-^-r-l. cfc 'J tcfWfiSS 

SilTfcD. ^<7.)flJ#{i[l.ieT'«)^. ( c 1 2 ) {iW* 

fi-^i7)J5i)&sif*^f&i^*a^i?;) 2 fiftmss i o ^;)ai.tiT-s> 

[ 0 0 3 9 3 H 2 (cJiii, »T , ( d 1 ) {iW^ff-^iOlUiS 

7 i7.)ii.i:^^^ffljiix^i7.)fi#T-JSiii*"/jN$ < T I •> 

5f/j\t>^-,„ ( d 2 ) {ill^fi-^i7))l-ifeS^C3'/««.'>J-i^<7)|gf 

B#(C4o(t-|>AGC|l]|f&6i7JtlitJjftff:JT'?ji.. ( d 3 ) (i 

S&S^7)ttl,t3iSJ{J2:*L , ( d 2 ) tc^-TaJl^jft-^J: 0 s 
/'NJt;'/l*l±Li: w>?, ,. ( d 4 ) {ilfifi-^^T^/BiSSif// 

^<7.)PB#tifc(ti. 7 - 7. h nijfs 9 (^)\^-nmi 

L , S4fi^c')Iii^dl!i*^"Si ( d 3 ) (cir-raj::^ift 
-ti •) '-<rymmi'i±% < ^-o T . ( d 5 ) tiifift 

EffS 1 6 £7)tti.t)jSff52:* L , ( d 4 > i.zf^^■t)^f)m^(^ 

mmx^'^om ^ ^mM^mumi^ § ii^r v \ ( d 6 > {± 



.h i, <c A G C |n]|?.& 6 (2 7 -f - l^' ' < v 7 S ii.^. ... 
[ 0 0 4 0 ] AGCIlIS86(iJ:l:I^^E 1 7 >: x> a^o- 
7't^ailHlJfS 1 6 izJd 0 . ( d 4 ) t^in-^rai.-t] fi-t ( d 

5 ) {z^-f^Mtn(^M\m.^7t(^)m'^wis>-m)ix'-i^ 

C7:)»v.(c4- i r) (c n >- 1- d— /i i-^-. //• , ( d 5 ) (c-^ 

-t^fyit^o^mim^ ^<^)X''^om'mi.-r£.\.zy'ki. ... 

( d 7 ) tiiS^^fl^-SS l^ay-f ^'m?,7 C.ytaiim^^ 
S^t- (b4) (C5^i-tH:*](t-^>:l5l^t'5:o-Ci.»S,. 

( d 8 ) am 1 T ••/ -r 1- HISS 1 1 oinij-m^^^-^ 

L . i^Mc^ym 2^^y-i l 2 cf)^^ ^57 .x U > 

'jt^zm-k-thi \<znm'm.Mixt-i o , -cc^mmm 

lEX'h ( d 9 ) (.iS ^(t^£7:>igjftS!t?'/ii;v ^i9)'k<rm 
J?!4?FiSll]J§ 1 3 c'.)ai:t] jSffJSr^K L , 111 T v h EI 
n 1 1 c7.)iij.t)fi-t J; D -?-<7,)fi-^i^) S/N jt/j'l^± LTV > 

[0041] ( d 1 0 ) (i:H^fi-f-^JiiI«SgC*»Sv 
f')7'-.X h HlPg 1 4 f.)ili-^]j!fefl:5-c-*> '3 , S4fi-^c7)igjs . 

%tfmv^m-^ii ( d 9 ) (c^-rtti:t)(i-f-j; 0 'c<^mmj^ 

iz^ <Kc'r>X\,*h, ( d 1 1 ) iiW^m^<7.)m^i)'^ 

V >^^c7.)T -yy-^-- h ms^ 1 5 <7)iii:n&mx- $) 0 , 
f ) 2 fflftiiis& 1 0 <7).y >f -^ = 7 .X u > i-Hcii-^-^-s i o 

tcf iJ#iSS $ it-C *5 0 , iJt#(iSl.^-c^t!> ^ ... ( d 1 

2 ) im^m^c')mi&mmi^^m^i^)2mimmi oco 

tli:^-C-'?> 0 . +*'5r i'' -y ^ *'5if?. ^ tiX i > ^ 
[0042] J.yji<7) J: 0 izm 1 c7)^Sfef?iJ(c J:iL{S\ T -y 
T MHIfS-C'll l ^O'f 3 7-^ ■r0?Si^.)tilt)£'.)fiJt#^p) 
mi-^ZbizJ:iO. — 2^37^ -rigg&^jtjn 
■t^ Z b 0 , ZMi.zmmm^iii> Zt^zX 

•) B^fS-f-i'.^ S ./'N Jrtfc i l/^i-Wtg^^'r^i L . $?E^ 2 

[ 0 0 4 3 ] I13{4, ^%mc^)^2.<7)mmmi:n-^-t^'T 
^ 7, 7 i£fiS±^S<7:)7'D y 7 HT'S) I. . 

[ 0 0 4 4 ] H 3 tcit5 v^T . 0 1 i; Ir|— ^Tifi^S^tCti 
H 1 1 L Ti^BJ^^ i: . 1 ^ 7.7 , 

2 {47. t" > F /l- ^ — 7.3 (47^^ y 1' T'J) 0 , ^ CO^'S 
•y h' 3 {4-;&ftlc7) Ix— f — , L. > 7: . T ^' ^ .x X- 5- mi>Z 

x 0 ?sb)c$ ii-i. ... 4 {4:7t's. -y K 3 ou—^f-msms^ . 
5 iiicmMmmmmi . 6 itm i a g c msst-vt., ^. . 

7{4fil^F}SlllS&SS.V7'-7. b IlIgS9 (C i OltlS^i'L 
hm9 ^ zi y ^ ^mnX'hh , l 6(4111 x>'<a-7° 

i^amissT'S) 0,17 {4it!i!5e«E-c^> . IS {4,11 2 a 
G c iHiss , 19 2 0 mff-x v ihis§ 2 

1 *'/":>^8flK$ix^m2 r2y^^m^x'hh <. 2 2{4m 
2x>-'<a-7"t^aiiEiif8, \ o\t2m\Lm^x'h^ . 
[0045] lyjicTii '3 t^flifiJtSiiJ^TtT < 7.9mm 

[0046] TtT-'-f 7.7 U47.b">'K/l.'t-^2{CJ: 0 
ft.§ „ ft-tS^B^I-^'-^ y K 3 {4D C mt L T to 
O . TtT -f .7. 7 1 ±(cm7\: L f.:^t T.d': y b c.)RSt.Tt{4 . 



BNSDOCID: <JP_409063197A_J_> 



(h) 



- 6 ? 1 9 



[ 0 0 4 7 3 ,^ 1 A G C laffS 6 t±.-7t«j1[mES:M[H]f& 5 

h ... 

[ 0 0 4 S 3 :m 1 AGC\B\Si6i')ltit)m^^lim 1 -f n ^7 
-f -^f HI 7 {c i 0 ji^^^Jj^Ofi $ ti I, ,. .1 cni&mmimi telS 

[ 0 0 4 9 3 m 2 ^ 3 7 -f -^[HlSS 7 oajjtlfi^Ji:^ 1 x 
>-/^n - 7t^tb ass 1 6 A.:^l $ i i . ^ c7)m-^^-^(^ 
'JiifMS^t^rtB L . 'c-i')x>-'vD--r//^ 1 A GC 
lHll?§6tcai;»iSii-l... tfz. mi^^y^^'ms^7ff)tii 
:t}mm±m 2 A G c i s (cA:tj $ it^, ... ^ 2 a g c 

mm 1 s(iig 1 < rj ^ -f -riass 7 <7)aj:^3 m-^^M 2 x > 
'<La-7t^ttj[i]{'.S2 2(7Mii:nm^tmmK2 3izx d 

[ 0 0 5 0 3 1^2 AGClHlgS 1 Sc7)aj,tjfi-^i4.ll2 -f r? 

5^-f @ssi 9(cj:o«tJf^wfi§iX'^, zcMmmmit 

jElSrii]^ t y-^. h HISS 2 1 c7Jli4sS* W.^A^ i-r,ix 
T V . II 2 ^ 3 5 -f if 1 9 (7)aj.t) fi-^iiSg 2 X > 
A;n-7l^aj|IlS&2 2tw7v:>l$ix. 'ecoJSIiSSmi)-<7JS 

if^, ^2^ 3 -rinffsi 9coaj:']fi-^{i2»i: 
[ 0 0 5 1 3 114 *ffli>-cifeBfl-r 

^ . H 4 {Cfc W>T . (el) {±lf±fi^<7.)J^^>?)i"<SV ■» 

( e 2 ) imMM^(^mmw^\'^m^<^mmizti 

(t sag C iHllfS 6 i7)tt}:^}SifJ *r*-r ( e 3 ) till ±<i 

iHiimm^^^L. ( e 2 ) tc^n-rai:tifi-t J: D S/Nit 
*'l^± LT t > I. . ( e 4 ) {4ll^fi#iO Jfli«^Iit//f&v 
•^(7)KB#{cfc<t^ MslSS9<7.)tlliljS?f5*r* L , S 

±m^c7mm.-/}^&v^^., < e 3 ) i^^n-rttiijfi^t 

I . ( e 4 ) (c^^ai:tj(i^(7)ig}!SfM^i7jfgv^i®i|iaS: 

»J*r1^ttJ LTV >.|. ( e 6 ) {±J:b?X«E 1 liOi&mi^ 



1 ago UlSSb (C7sl3 $iL^. ... 
[00533 A G C Eff-S 6 iiJtlxmE 1 7 ^: X y^u- 
7"^.\^mU 1 6 J: . ( e 4 ) (C^n^tHi] 1=-^ , ( e 

s7:)ii(S(c^ J: :) (c 3 > i- □-/!. i-^ ... ( e 7 ) (4S*^ 
1 -f a 7 -f -^"ElifS 7 J^.)ai.t] iSJf^J^n L , i^.)J!i]jfe 

s ) ^mMt^<^mmvmv^m-^o^mmzi6{^hm2 

A G C [5]ff§ 1 S<7.)ai:^iSJf5arS^ L , ^ 1 A G C InliFS 6 T' 

[00543 ( e 9 ) \m±m^c^MmXfJ^iSiV^t^cri 
SB#tfc(t SfgJ^?miHlS& 2 0 L . ( e 

S ) t^^-taiijfi-f- J: 0 i ^(^m^cr, s ./N J-t?-/^ < ^- 
o-CW»^. ( e 1 0 ) (4ll±fi^<^lflM5:>^'(R<' >*i-^<^) 

ssB#(3:fc{t s r-x V mu 2 1 (^.itaumi^^ t . W :t 
mmtte-^x^^^^. (ell) {4s*fi^<7)j^}^>?)>ffi 

V »*^c7)BSD#{:*5tt-&x>"<.a— 7°Ih1S^2 2 

^^L . ( e 1 0 ) t:^-^ai:^ff-f-i7)>iiS$ici«^i7>ffii^ 

[005 53 ( e 1 2 ) {iitlSmffi 2 3 Sr^^ L , 

2 >f 3 '9='i£]ifs 1 9 <^mtsimc^-^<^m 

^m^-iki^Xii'O. (ell) (:^i^-rai:^3(t-^fc >; i>tc 
m2AGC|lIgSl S{CA,t)$;iX?.o 1^2 AGCmif&l 8 
{4JtK«ff 2 3 tx>'<Q-7^^.tbIllK2tc J; 0 . ( e 

1 1 ) iz^-fii!,:tjm^i:. ^<^)mmifiL^c^)m^>mf^^ 

ib^—f^(r>m^t>zzi> hn—;i-t^ti^^ (ell) (c^ 

[00563 ( e 1 3 ) {ill^ft-ti7j;iIj^a^*»ffiW.lt^ 
oftSi^W^IS 2 rj 7 •< -t'dlS^ 1 9 cniii:hmX'$) 0 . 
( e 1 0 ) {;^-rai^3fi-t>:|Sl^i:'5r-:.T>/^'l.. (el 

4) im^m^-(ommmj'm m-^^2m-ims&i ocr, 

[ 0 0 5 7 3 114 (:t5 t^-c > ( f 1 ) imMt^^c^mw. 
m^'^^ ^m^c^mmzisn^^Mi^imE^tms^ 5 c^^ta 
:hm}X'h*'), y^Xif^<-^tix. ^ (-Az'jmcr}^ ^ 
p^c^(Dm'tA^mti.m(rm^x-mmm^^ < =sr-:.T t >s 
^m^h^. ( f 2 ) im^m^cT^mmi^^^n^^^c) 

SSD#t2fc{tl, AGCEg&eiTjtU^jjSffiK'?.)-!. , ( f 3 ) 

i,m^m^<7)mmwm^ ^t^^<rmmi,zt-iii- h i&mfp'^ 

lHlSSSc7'jtB:bjSJe^* L . ( f 2 ) t-^-ra.tift-^J; 0 
[00583 ( f 4 ) (4lf^fl-f-OjaifeSjt//iSl >ii-^i7) 

PotttjttS 7-x h [HlS&9i7jaj:']^?^*^ L , S^^t 

( f 3 ) tc^^tb:^]fi-^J: 0 
Offil®*^:^ ^ < ^ '.. "C t ^1. ... ( f 5 ) im^E.-m^crymm 

mj^'mv^i^^<r>mmzii\i^hJiy'^u~Tm^mm i e. 
i'jiiitj^^ff^^^L , ( f 4 ) iz^^-t^in\mcfMmm. 



BNSDCXID: <JP_409063197A_J_> 



( 7 ) 



h3 1 9 7 



.55-i7.)fJ£ ^ m^^)} ^H^tli L T t ^ S .., ( r 6 ) limmS. 
1 7c7)i!3£fl5'J^^L, iin=?fl'J^-ai1 3^ 'f-'»l57^)ai 

fim^tb i^lzm 1 .AGC|HlP^6(c7.:^§ix-S.,.. 
[00 59] AGC|l]|f56(iltlStSE 1 7 hx 
:7^<»:,Hi[5lSS 1 6 (c i ') . ( f 5 ) (c5^-^-tt5i3(t-^r , -c 

f 'J#(i-5Et:4--g) . ( f 7 ) (iai-?-fl^:t.^ 1 -f 3 7 -f 
laifS 7 c7)aii]iftfl:^ ^^5^ L , ( i 4 ) (c^F-fffitl ff-^ t P 

[0060] ( f s ) i<msE.{t^<^mMifim^^^-^<^> 

}3B#t-fc(t^AGC|fi]PSl Si7.)ai:tljSffi5-C*-g>... CIC-C' 
{i , m 1 A G C 6 T'JH^SiC<7.)fEcV ^^lipiS:!)) ar-5Ei7) 

[006 1] ( f 9 ) i,m±.m^(^>Wi^m:bmv>.m-^^ff) 
mmzimhm&^w.m'h 2 0 <7)ttiiD jjsff^ Srs^ l , ( f 

->xv^h... ( f 1 0 ) i,m^m^<^)m^m.ti--mv^m^ff) 

IRB^lc tj(t-& 7'-;?. I- [aIS# 2 l *5oaiti?S^?fi5*-^R L . S± 

[0062] ( f 1 1 ) tilf Mi-^<7:))l^S[/j^'*t 

L. ( f 1 0 ) lC^it-rai?)fl^<7)JSljS??i[^>j-i7)ft»'->fil6 
S^//1^tti$il-i.. ( f 1 2 ) J±JtlSmE2 3<7)i^.Jf5$- 

L . mmif^tcw. 2 Any A ^mh 1 9 c7nii^ m^<7.)— 

^(Tym^mzrmubXtii^. ( f 1 1 ) (CS^-tai:^3fi^t 

[ 0 0 6 3 ] .^2 AGClHlif^ 1 8l±tiMME.2 3tJ^y 
^a-y'^^tam^ 2 2 J: 0 , ( f 1 0 ) C^J^-THitifi 
■f-*r ( f 1 1 ) (C7n-f-ai:JD(t-^£Oll-Micfi!c-5j'-i7)j«(,^Jili 
SaUT— :^c?3Sili t::^* ^ J: ^ a n -yi'-r •& , ( f 

1 3 ) (iS^fi^c7)Jf I »*i-&i7)®*lfi^^-0 5 

-f -rmSS 1 9 <7>tti:^<S?F^ $rS^ L . -^c7:)ig^ScB!t»i'3it t ^ 
iiili^»!iA>-.Scoiiiis(c^-o-(:vv|,<. < f 1 4 ) am^ 
imc^mmwf&'^^m^c^:) 2 ffifbiuifs 1 0 crtiaijmn- 

J) 0 , lf^ft-f-iO+^^ ••/ *^5iffi $ ilX t ' I. . 
[0064] 

[^0fli7.)Si«] a±c')X:,iz:^mm. m±m^i^)^m 



r? => -f •9-'l£||?&^ jGJn-r-S. Ztlz^ >) . W±fi-!^c7):i,- 

[0065] ±fz.. ^^nmziciv^xi,t. i^i-'Azwmm. 
^.5e^: 2 ii'fi:i£iif&c7)ttj -j] ^nhzt -/j'X ^ h ... 

[HM^i^m^'ittB^] 

[01] *?gBJlc;).ll 1 <7;)^M(5>J(::fc(t^7\:7-' ■< ^.-^tm 

[113 ] *^Bfli^)^2c^.).WW3*5(t-^.7tT^ ^ X^ie#|i 
S*^a<7.)7'ov:5'|2l 

[04] 3t:^Hfl£7)^ 2 <7:)^J&(5i](.Z mih^n" -i X 9 ISia 
[05 ] t«3fec7.):^x < x ^'tfi#|SW±3ISi^)7-a ■•> '7m 

1 iJt-T'f^v^' 

2 Xb°> K;l. ^— 

3 it^ v K 

4 Ix— r-iBS!j|Hli?^ 

5 :5t«jSmES:#-llIif8 

6 IglAGCIHISS 

7 W.lA^vA'^mi 

9 7'-XMilff# 
1 0 2m\M^ 

1 1 sgi r y^^^t^— MllifS 

12 ^2-^ n^-^f-'iggs ■ 

1 3 m^wmmi^ 

14 7"-:7xh[lIS§ 

15 m2T:/7^.^^-b[H]ff& 

16 Sg 1 x> "^n-7l^.ai[aISS 

17 Jrt^^E 

IS W.2hGCm^ 
19 m2 -f n^ -f-'flllSS 

2 0 ^i^wmm 

2 1 7 - X MUSS 

2 2 ^2x>'ALo-7l^tblHlF^ 

2 3 Ywrns. 



BNS[XX:iD: <JP„409063197A_J_> 



( S ) 



[HI ] 



1 7 ^mM.\± 



AGCdjg 



— ^ 



8 



mm 



1 1 



M 



10 



12 Ir2-/D5^^^W 



13 



15 



[1151 



7 f ^' H .'1'^— 9 



AGCiK 



1 T hblitmE 



son 



15 



'.HI 



10 



2mm 



BNSDOCID; <JP_409063197A_J_> 



-nW9- 6 S 1 97 



[112] 



(ci) ^t^8>?if^B/3: 
5 



(c2) AGc 6 
(c3) faiatav^ f 



(c4) r:^ -;^ K 




(c5) x>^p-y- 



(c6) tfcfJIBGE 



(c7) -f =1 5 -f +f 




M 1 ^0 >g 3a ft-^m t Mg 1 



(c8) 



(c9) 



(C10) 



(c11) 



(c12) 







(d2) AGCI512&6 



(CJ3) 

6 



(d4) h 



IStHOHS^ 16 
(d6) ItmOE 



(d?) Y 3 5 < i^' ^ 

©as 7 



{d8) 



(CJ9) 



(d10) 



(dli) 



{d12) 



A 








J L 








r 




A 


^ 




^ 


V U V 








t A/lA A 




HP 




m 






- NMllMlimil > 



BNS IXX; ID; < JP_409063 1 97 A_ J_ > 



(10) 



mn^9 - 6 3 1 9 7 



[113] 



^ 



5 V, 



1 7 \imnj± 



23 tfclyBE 



i 1 AGC§?S 

— n — 



18 



12AGCiK 



T il-Vj^-i'y{D]?g 



16 



^^9 



ili^-^-o-:? 



17 12^37^'y■iK 



i2i>'sD-:; 



21 



10 



2ifb0?^ 



BNSDOCID: <JP_409063197A_J_> 



(11) 



mn^9 - 6 3 19 7 



[114 3 



(el) 








{e2) 


AGCIg]X^ 6 


(e3) 






[Ml^ a 


{«4) 


h 




!ol2fi 9 


(e5) 








(e6) 




(e7) 






[Hiss 7 



4^ 





(f2) AGC[h]1§6 
(f3) iSMiA^ 



(t5) X>^Q-y 



{f6) ll:«c«J£i7 




(f7) < =1 5 -f if 4^ 



(68) AGCdSglS 



(69) 

HISS 20 



(elO) 7 -::^ h 



(eii) x>^'a-y 



(e12) tttJaii23 




(f8) AGC[el3Sl8 





(19) iQ:m.M^ 
{fio> 7 -:^ h 



(fii) x>^nr=-yy[v 



(t12) btlS^Ii:23 



(G13) <=l^-f+f 




(el4) 2<S<klIESlO 



(f13) <=lT<tf 



(f14> 2lg-(bIsl8felO 




BNSDOCID: <JP_409063197A_J_> 



(aj ) 



(a2) AGC§rS6 

(a3) msmm 
(a4) y-^brnm- 



(a5) 




(bl ) 



(b2) AGCD^Se 

(b3) &m-$mB 

(b4) 7-;^M3?89 




VWWwwW 

^A/ \ /\ / VWWVV 



(b5) 



(b6) Mli±17 
(b7)'.a5-i'ym7 

(b8) 2MI5ia]0 



VWWwwVV 




r J 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



in BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




